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4H THE PHILOSOPHICAL REVIEW. [Vol. XXXI. 

Space, Time and Gravitation. An Outline of the General Relativity Theory. 

By A. S. Eddington. Cambridge, Cambridge University Press, second 

impression, 192 1. — pp. viii, 220. 

The " Preface '' and " Prologue " of Professor Eddington's book furnish 
an admirable summary of the ' popular ' accounts of Einstein's work, so 
that the layman might begin to wonder what more there could possibly be 
to write about. One soon finds, however, that in comparison with this 
volume, the ordinary expositions suffer from over-clearness ; that they cover 
up or pass over many essential features of the Theory because, presumably, 
the writers doubt the ability of their readers to comprehend more than a 
modicum of the results achieved. 

Professor Eddington, wisely, it seems to the reviewer, takes a different at- 
titude; he is more interested in provoking thought than in simplification of 
explanation. The unscientifically trained reader will at least learn a healthy 
respect for the difficulties involved in the details of modern physical explana- 
tion, and a new conception of the magnitude of Einstein's work. Besides 
being as complete an account as could well be made at the present stage in 
the development of the consequences of the Theory though not, perhaps, as 
unequivocal on some points as might be desired, and with some rather 
technical terminology left unexplained for the average reader, the book 
contains many interesting remarks of an extra-scientific character. It is 
pointed out that the Relativity Theory not only satisfies the usual require- 
ments of economy of thought and range of application, but also reveals a 
host of unconscious assumptions implied in earlier theories. " Certain hy- 
potheses enter into all physical descriptions and theories hitherto current, 
dating back in some cases for 2000 years, in other cases for 200 years. It 
can now be proved that these hypotheses have nothing to do with any 
phenomena yet observed, and dc not afford explanations of any known fact. 
This is surely a discovery of the greatest importance — quite apart from any 
question as to whether the hypotheses are actually wrong" (p. 29). 

Perhaps not all physicists will accept the author's view that geometrical 
principles are more fundamental than physical particles; that the latter are 
not fundamental in the sense that they have no meaning in themselves but 
must be thought of in connection with their respective ' fields.' " It is all 
a tangle of relations; physical theory starts with the simplest constituents, 
philosophical theory with the most familiar constituents. They may reach 
the same goal; but their methods are often incompatible" (p. 166). As an 
example of the above proposition Professor Eddington might have cited 
the fact that Kant long ago taught that space and time are only subjective 
ways of looking at things and not independent entities in the world outside 
us as some would have us believe. This 'is of course also an implicit con- 
clusion of Einstein's, though based upon quite different considerations from 
those of Kant. The doubt which arises in our minds as to the sufficiency 
of formal, i.e., geometrical, quantities to satisfy the demands of physical 
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knowledge, the author considers baseless ; " Distinction of form is the only 
distinction that physics can recognize; and distinction of individuality, if it 
has any meaning at all, has no bearing on physical manifestations " (p. 175). 
The last chapter of the book, " On the Nature of Things," contains much 
of a semi-philosophical nature, intended rather to stimulate reflection than to 
present any definite conclusions of the author. There is also an appendix 
containing some brief mathematical notes and a historical note. Written 
in a lively style, and containing so many interesting suggestions, the book 
is only the more valuable because it does not leave the reader certain that 
he fully understands Einstein's great achievement. And after all, this is 
only fair; whereas the popular expositors often create the impression that 
they, at least, understand the Theory fully, the reader of Professor Edding- 
ton's work will learn that not even the initiated are yet in a position to 
estimate its real significance for science and philosophy. There are many 
details yet to be threshed out, and extensions or modifications to be initiated, 
before a complete estimate of results can be made. One thing, however, 
is fairly certain, namely, that there is an objective order of events in the 
world outside us, which, while independent in a sense of purely subjective 
factors, nevertheless reflects the presence of a rational principle in the 
objective universe. 

H. R. Smart. 
Cornell University. 
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